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VXVWDLQDEOH DUFKLWHFWXUH*UHHQ EXLOGLQJ FHUWLILFDWLRQV KDYH EHHQ LQLWLDOO\ LPSOHPHQWHG DV D WRRO IRU FUHDWLQJPRUH VXVWDLQDEOH
EXLOGLQJV+RZHYHU WKHUHDO LPSDFWRIJUHHQFHUWLILFDWLRQV\VWHPVRQEXLOGLQJRSHUDWLRQVUHPDLQVXQFOHDU7KLVDUWLFOHIRFXVHV
PDLQO\ RQ ZDWHU DQG HQHUJ\ FRQVXPSWLRQ DVVHVVPHQW RI /((' FHUWLILHG EXLOGLQJV DQG WR ZKDW GHJUHH FHUWLILFDWLRQ V\VWHPV
DFKLHYH FRVW VDYLQJV LQ EXLOGLQJ RSHUDWLRQV ZKHQ LPSOHPHQWHG GXULQJ WKH GHVLJQ DQG FRQVWUXFWLRQ SURFHVV 7KH PHWKRG RI
HVWLPDWLQJ WKHVH HIIHFWV LV EDVHG RQ KDUG FRVWV DQG VRIW FRVWV OLQNHG QRW RQO\ WR WKH FHUWLILFDWLRQ FRVW LWVHOI EXW DOVR RQ WKH
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,QWURGXFWLRQ
7KH EXLOGLQJ LQGXVWU\ LV FRQWLQXRXVO\ IDFLQJ HFRQRPLFDO WHFKQRORJLFDO DQG VRFLDO FKDOOHQJHV 7KH UHFHQW
ILQDQFLDO FULVLV FDXVHG FKDQJHV LQ RYHUDOO SHUFHSWLRQRI EXLOGLQJ SURMHFWV¶ GHVLJQ DQG FRQVWUXFWLRQ$OPRVW HYHU\
VWDNHKROGHUZLWKLQ WKHFRQVWUXFWLRQSURFHVV LV VHHNLQJ WRPDNHVDYLQJVDQGUHGXFHFRVWV%XLOGLQJFRQWUDFWRUVDUH








DQ\GHFUHDVH WR WKH FRVWRIXWLOLWLHV LQ WKHQHDU IXWXUH =XR	=KDR%XLOGLQJVPXVWEHFRPHPRUH HQHUJ\
LQGHSHQGHQW DQG UHVLOLHQW LQ WKH VXUURXQGLQJ HQYLURQPHQW ZKLFK LV YHU\ VHQVLWLYH WR SROLWLFDO HQYLURQPHQWDO RU






6XK 7RPDU/HLJKWRQ	.QHLIHO  GHILQHV JUHHQ EXLOGLQJ DV ³a practice of creating structures and using 
processes that are environmentally responsible and resource-efficient throughout a building's life-cycle from siting 
to design, construction, operation, maintenance, renovation and deconstruction. This practice expands and 
complements the classical building design concerns of economy, utility, durability, and comfort. Green building is 
also known as a sustainable or high performance building”. 7KHWHUP “JUHHQEXLOGLQJ´SODFHVHPSKDVLVRQFUHDWLQJ
VXVWDLQDEOHEXLOGLQJVDQGGRHVQRWJLYHDFRQFUHWHFRQVWUXFWLRQGHVFULSWLRQ7\ZRQLDN

,Q RUGHU WR PRUH FOHDUO\ PHDVXUH DQG HPSKDVL]H EXLOGLQJ SHUIRUPDQFH LQ WHUPV RI VXVWDLQDELOLW\ DQG JUHHQ








&HUWLILFDWLRQ V\VWHPV KDYH EHFRPH PRUH SRSXODU IRU FRPSOH[ EXLOGLQJ DVVHVVPHQW DQG SURPRWLQJ DVSHFWV RI
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2SHUDWLRQDO([SHQGLWXUHVRI&HUWLILHG%XLOGLQJV
&HUWLILFDWLRQV\VWHPVFODLPWKDWFHUWLILHGEXLOGLQJVDUHDFKLHYLQJORZHURSHUDWLRQDOH[SHQGLWXUHVDQGWKHUHIRUHDUH
PRUH DWWUDFWLYH IRU WHQDQWV 0DWLVRII 1RRQDQ 	 0D]]ROLQL  +RZHYHU WKHUH LV D VLJQLILFDQW GLIIHUHQFH
EHWZHHQWKHYDULRXVFHUWLILFDWLRQV\VWHPVVRPHVSHFLILFDOO\UHODWHWRHQYLURQPHQWUDWKHUWKDQHQHUJ\HIILFLHQF\DQG
WKHUHLVHYHQDVXEVWDQWLDOGLIIHUHQFHLQFHUWLILFDWLRQOHYHOVRIWKHVDPHFHUWLILFDWLRQV\VWHP,QRUGHUWRLQYHVWLJDWH





7KLV UHVHDUFK LV IRFXVLQJ RQ WKH LPSDFW RI WKH FHUWLILFDWLRQ V\VWHPV RQ RSHUDWLRQDO FRVWV DQG RQO\ D IHZ NH\
/(('FKDSWHUVKDYHPDMRULPSDFWRQWKHZDOOHWRIWKHEXLOGLQJXVHUV,WLVLQWHUHVWLQJWRDSSO\WKH3DUHWRSULQFLSOH
DOVRNQRZQDVWKHUXOHWRWKHDVVHVVPHQWFULWHULDDQGFRQILUPWKDWRQO\RQHFULWHULRQKDVWKHPDMRUHIIHFWRQ







3URMHFW1DPH %XLOGLQJ %XLOGLQJ %XLOGLQJ %XLOGLQJ %XLOGLQJ %XLOGLQJ
*URVV$UHDVI      
*URVV$UHDP      















     
'D\VRI2SHUDWLRQ      
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4.3. Water 
7KHXVDJHRISRWDEOHZDWHULVYHU\RIWHQRYHUORRNHGVLQFHWKHFRVWRISRWDEOHZDWHUKDVDOZD\VEHHQPLQRUZKHQ















3URMHFW1DPH %XLOGLQJ %XLOGLQJ %XLOGLQJ %XLOGLQJ %XLOGLQJ %XLOGLQJ
5DLQZDWHU6WRUDJH <(6 12 <(6 <(6 <(6 <(6
:DWHU6DYLQJ)L[WXUHV <(6 <(6 <(6 <(6 <(6 <(6








     
3HUFHQWUHGXFWLRQRIZDWHU
XVHLQDOOIL[WXUHV
     
,UULJDWLRQVDYLQJN*DO      
)OXVKLQJVDYLQJN*DO      

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7KHLQSXWVIURPWDEOHKDYHEHHQSURFHVVHGDQGWKHWRWDOZDWHUFRVWVDQGVDYLQJVKDYHEHHQHVWLPDWHG,QIODWLRQ













$FFRUGLQJ WR WKH UHVXOWV SUHVHQWHG LQ )LJ  WKH FHUWLILHG EXLOGLQJV DFKLHYH VLJQLILFDQW VDYLQJV GXH WR







,W KDV EHHQ SUHYLRXVO\ VDLG WKDW HQHUJ\ FRVWV FRQVWLWXWH D NH\ DQG PDMRU SRUWLRQ RI JHQHUDWHG RSHUDWLRQDO
H[SHQGLWXUHV 7KLV LVPDLQO\ GXH WR KLJKHQHUJ\ ORDGV IRU KHDWLQJ FRROLQJ DQG DLU FRQGLWLRQLQJ +9$& 3DQJ
:HWWHU %KDWWDFKDU\D 	 +DYHV  /((' GHWHUPLQHV GHFUHDVH LQ HQHUJ\ FRQVXPSWLRQ DV D PDQGDWRU\
UHTXLUHPHQW7REHPRUHVSHFLILFLWLVQHFHVVDU\WRSURYHWKURXJKEXLOGLQJHQHUJ\PRGHOLQJWKDWWKHSURSRVHGFDVH
EXLOGLQJGHVLJQ LQFOXGLQJDOO+9$&DQGHOHFWULFDOHTXLSPHQWGHPRQVWUDWHVD LPSURYHPHQW LQ WKHEXLOGLQJ
SHUIRUPDQFHUDWLQJIRUQHZEXLOGLQJV6FRILHOG
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$V SHU WKH PDQGDWRU\ UHTXLUHPHQW DQ HQHUJ\ VLPXODWLRQ KDV EHHQ FRPSOHWHG IRU HDFK EXLOGLQJ 7KH DQQXDO
UHVXOWVDUHGHSLFWHGLQ7DEOH
7DEOH7RWDO%XLOGLQJ(QHUJ\&RVW3HUIRUPDQFH$UFDGLV&=
3URMHFW1DPH %XLOGLQJ %XLOGLQJ %XLOGLQJ %XLOGLQJ %XLOGLQJ %XLOGLQJ
3URFHVV(OHFWULFLW\
&RVW%DVHOLQH(85      
(OHFWULFLW\&RVW
%DVHOLQH(85      
1DWXUDO*DV&RVW
%DVHOLQH(85      
(OHFWULFLW\&RVW
3URSRVHG&DVH(85      
1DWXUDO*DV&RVW
3URSRVHG&DVH(85      
(QHUJ\&RVW6DYLQJV
(85      
(QHUJ\&RVW6DYLQJV













FRVW VDYLQJV V\PEROL]HV SHUFHQWDJH GLIIHUHQFHV EHWZHHQ WKH SDUWLFXODU EXLOGLQJ DQG D WUDGLWLRQDOO\ GHVLJQHG
UHIHUHQFHEXLOGLQJWKDWLVUHSUHVHQWHGE\$6+5$(VWDQGDUGVDQGJXLGHOLQHV
4.5. Indoor Environmental Quality 
3URDFWLYHEXLOGLQJGHVLJQHUVDQGRZQHUVKDYHUHDOL]HGWKDWFUHDWLQJDKHDOWK\LQGRRUHQYLURQPHQWFRQWULEXWHVWR
WKH RYHUDOO ZRUNLQJ HIIHFWLYHQHVV RI WKH EXLOGLQJ XVHUV DQG VLQFH WKH ZRUNIRUFH SUHVHQWV WKH PRVW VLJQLILFDQW
H[SHQVH IRU PRVW FRPSDQLHV WKH SURYLVLRQ RI DQ HIIHFWLYH LQGRRU HQYLURQPHQW PXVW QRW EH XQGHUHVWLPDWHG
6FKLDYRQ+R\W	3LFFLROL

$ KHDOWK\ LQGRRU HQYLURQPHQW LV VXVWDLQHG E\ SURYLGLQJ KLJK TXDOLW\ IUHVK RXWGRRU DLU PDLQWDLQLQJ WKHUPDO
FRPIRUWXVLQJQRDGGHG92&V9RODWLOH2UJDQLF&RPSRXQGVPHDVXULQJDQGYHULI\LQJSHUIRUPDQFHRIDOOLQVWDOOHG




'HVSLWH WKHDGYDQWDJHVDQGGLVDGYDQWDJHVRI WKHYDULRXVJUHHQFHUWLILFDWLRQV\VWHPV LW LVFUXFLDO WRUHDOL]H WKDW
WKH FRPSOH[ EXLOGLQJ DVVHVVPHQW LV RQO\ D WRRO DQG PXVW EH PDQDJHG E\ H[SHULHQFHG SURIHVVLRQDOV ZLWK WKH




SUDFWLWLRQHUV FRLQFLGHQFH RU XQH[SHFWHG HYHQWV WKDW LQFUHDVH WKH ULVN RI QRW DFKLHYLQJ RSHUDWLRQDO VDYLQJV DQG
UHGXFLQJ ILQDQFLDO HIIHFWLYHQHVV RI D SDUWLFXODU EXLOGLQJ DVVHW *LYHQ WKDW WKH JUHHQ FHUWLILFDWLRQ PXVW GHDO ZLWK
SUHGLFWLRQRIIXWXUHFDVKIORZVDQGWKHOLIHF\FOHFRVWDQDO\VLV/&&LW LVYLWDO WRLQFOXGHWKH%ODFN6ZDQWKHRU\
WKDWZDVK\SRWKHVL]HGE\7DOHE7KHEODFNVZDQLVDQXQSUHGLFWDEOHHYHQW WKDWGHYLDWHVIURPWKHFRPPRQ







EXLOGLQJPXVW DFKLHYH DV DPLQLPXP  UHGXFWLRQ RI HQHUJ\ FRVW VDYLQJV DQG DFKLHYH  UHGXFWLRQ RI WKH
SRWDEOHZDWHUXVDJH*HQHUDOO\SURMHFWVDLPIRUDKLJKHUFHUWLILFDWLRQVFRUHDQGDVDUHVXOWPXVWDFKLHYHPRUHWKDQ
WKHPDQGDWRU\DPRXQWRISRLQWV)XUWKHUPRUHEXLOGLQJRZQHUVZKRGHFLGHG WRKDYHWKHLUEXLOGLQJVFHUWLILHGDUH
PRUH ZLOOLQJ WR LQYHVW WKHLU UHVRXUFHV IRU WKH /((' SRLQWV WKDW JHQHUDWH RSHUDWLRQDO VDYLQJV ([DPSOHV RI WKLV
LQFOXGH PRUH HIILFLHQW DLU KDQGOLQJ XQLWV EXLOGLQJ IDoDGH ZLWK KLJKHU LQVXODWLQJ FKDUDFWHULVWLFV 8YDOXHV RU
WHFKQRORJLFDOO\DGYDQFHGFRROLQJV\VWHPV8QIRUWXQDWHO\WKHUHDUHYHU\IHZHQOLJKWHQHGEXLOGLQJRZQHUVZKRKDYH
UHDOL]HG WKLV LPSRUWDQFH RI WKH RSHUDWLRQDO H[SHQGLWXUHV DQGPRVW DUH QRWZLOOLQJ WR ULVN WKH LPPHGLDWH ILQDQFLDO
HIIHFWLYHQHVVRIWKHSURMHFWE\LQFUHDVLQJWKHFDSLWDOFRVWWRDOORZIRUPRUHHIILFLHQWHTXLSPHQWHWF

$OO VL[ /((' FHUWLILHG EXLOGLQJV UHVHDUFKHG SHUIRUPHG VLJQLILFDQWO\ EHWWHU WKDQ WKH WUDGLWLRQDOO\ GHVLJQHG
FRQVWUXFWLRQSURMHFWV*UHHQFHUWLILFDWLRQHQKDQFHV LQQRYDWLRQDQGPRWLYDWLRQIRUPRUHHQHUJ\DQGZDWHUHIILFLHQW
HTXLSPHQW ,W LV D GULYHU IRU LPSOHPHQWLQJ DW OHDVW D EDVLF VXVWDLQDEOH VROXWLRQ LQ RUGHU WR DFKLHYH WKH ORZHVW
FHUWLILFDWLRQ OHYHO EHFDXVH RI WKH PDQGDWRU\ FHUWLILFDWLRQ SURYLVLRQV 1HYHUWKHOHVV LW KDV EHHQ VDLG WKDW JUHHQ
FHUWLILFDWLRQLVMXVWDWRRODQGLIQRWKDQGOHGSURSHUO\ZLOOQRWGHOLYHUDUHDOEHQHILFLDORXWFRPH
$FNQRZOHGJHPHQW
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